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WE SELL EMBEDDED SOLUTIONS. 


¢ DIAMOND SYSTEMS CORPORATION 










INTEGRATION 
Diamond Systems’ multi-level integration 
Services program provides a reliable approach 
to developing your total solution. Our services 
range from core hardware subassemblies with 
functional test to full lifecycle support, including 
logistics and after-sales service, 

















Gaston PC/NA-based iratire comirel satution with seriel, digital 
and Ethernet (0 Designed aod built by Oiamend Spxtencn 






RUGGEDIZATION 
We can modify our already-rugged CPU and 1/0 
boards to survive the most extreme environments. 
services include connector changes, MIL STO 
$10 shock/vibration testing, conformal coating, 
hardwired configuration, and more. 
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CUSTOMIZATION 

Diamond Systems’ customization program offers 

a proven and reliable approach for satistying 

CPU and 1/0 requirements that can't be met with 
off-the-shelf products, Qur extensive technology 
base enables us to develop custom boards in 
shorter time with lower risk than in-house designs. 
We offer modifications to standard products as 
well as full-custom designs. 
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THINKING EMBEDDED SOLUTIONS? THINK DIAMOND. 





DIAMOND SYSTEMS BENEFITS OF AUTOCALIBRATION PrueTon ina | 
pees dian Bee OF SU ICALI SAS CUSTOM DESIGN CENTER TECHNOLOGIES 


Diamond Systems autocalibration 

technology offers industry-leading 

accuracy and performance for 

embedded analag measurement 

and contro! applications. And our 

new patented automatic autocal- - : Pe a eae 
ibration provides carefree accuracy TEMP (¢} 

over the life of the product with no — Competitor — Diamorel (M32 
user programming required, 


SINGLE BOARD COMPUTERS 

PL104, EBX, AND EPIC M86 COMPUTERS 
ANALOG LO 

DIGITAL (0 

COUNTER/TIMERS AND PYM CIRCUITS 
RS-272/4702/095 SERIAL PORTS 

CANBUS 

GPS & WIRELESS COMMUNICATIONS 
ALO CIRCUITRY 

RELAYS / OFTO-(SOLATION 

DC/OC POWER SUPPLIES 

BATTERY BACKUP (UPS CIRCUITRY 
SOFTWARE DANVERS 

FPGA / LOGIC DESIGN 
AUTOCALIBRATION FOR INCREASED MEASUREMENT ACCURACY 


To learn more about our standard and 
custom embedded computing solutions, 
visit our website www.diamondsystems.com 
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Compact, 
Reliable, 
Embedded 
PCs 


These go-anywhere SBCs operate 
where others can't, Rugged, reliable, 
and built for harsh environments, 
you will find PC-compatible archi- 
tecture that will support Windows’, 
Linux, and x86-based software 
development tools. 








» Platforms 
« PC/104 - 3.6 x 3.8 inches 
® EPIC — 4.5 x 6.5 inches 
® EBX — 5.75 x 8.00 inches 


» Software Support 

* Windows” APe 

* Linux 2.6 

* Windows® CE 

* x66-compatible RTOS 

* Quick start development kits 
> Input/Output 

*A/Dand D/A 

* Digital 

® Serial 

* GPS 

* USB 2.0 
> Communication Expansion 

« GSM/CDMA Cellular 

«802.11 a/b/¢ Wireless 

* 10/100/1000 Mbps Ethernet 
>» Long-life product availability 
® -40°C to +65°C operation 
Our SBCs are the right choice for industrial, 
transportation, pipeline, instrumentation, and 
MIL/ COTS applications. 
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Call 817-274-7553 or 

Visit www.winsystems.com 
Ask about our 30-day 
product evaluation! 


a a 


#15 Stadium Drive * Arlington, Texas 76011 
Phone 817-274-7553 © BAN 817-548-1558 
E-mail info@winsystems.com 
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What about your embedded calibration software with our low Ethernet, GPS, CAN, wireless, 
system? drift specs designed to keep your and the operating system of your 
Just like sensing the pea under a measurements constant over time. choice. 
mattress, your A/D and D/A system And our wide selection of cost Call now and let our technical 
must detect and measure accurate- sensitive A/D and D/A boards is team help smooth out those 
ly too. So, Start your system design something that will make any sensitive issues in your system. 
with boards that handle real world princess happy. 
irritants like temperature, drift and We invite you to check out our 
electrical noise. 12, 14, 16 and 24-bit A/D and D/A 

single board computers from , 
sleep easier knowing your 12MHz to 533MHz. — vMICRO/SYS 
Apmis saline Cae phat npneaee ke / — 3730 Park Place, Montrose, CA $1020 
beacause the effective number of CompactFlash, / a Voie (SIG) 244-4600 Fax (RIG) 244-4246 
bits for the whole system is close f Etat arah ativbactenve eoin 
to the ideal 12, 14, 16, or 24-bit i | ! a 
resolution of the A/D silicon. jf Ul ~ www.embeddedsys.com 
Benefit from onboard fault pro- fin J ime, | mn, 
tection circuits that Gase system i | , = 
integration by handling the noise if i | > 
and power sequencing challenges f rs 4, 
common to multi-board designs. ff ' 


Eliminate the need for cumbersome 
and complicated layers of auto- 


24-bit A/D 

Our MPC624 provides 24-bit 4/0 
for PO/104 with four channels of 
instrument grade voltage measure 
ment and/or four channels of direct 
connect to off-the-shelf sensors 


16-bit A/D, 14-bit D/A 

Our headless Pentium,” the SBC2596, 
offars Ethernet, GPS, CAN, OC/DC 
converter, and CompactFlash on 

FBX form factor with full 16-bit 

A/D and 14-bit D/A 


14-bit A/D, 14-bit D/A 

Our SBC4495 is a 486/586 EPIC 
form factor with 14-bit A/D and D/A, 
VGA/Flat Panel, PCMCIA, wireless, 
and GPS. 


For more fully-featured A/D and D/A, 


SBC boards, visit uF web site C74 heey. | A ed aren cdcd pers lite ang megecioned tradi of nei eerie eee 
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Further defining 
SHINCUUCU 


recently attended the Consumer Electronics Show (CES) 
in Las Vegas. More than 1.6 million square feet of exhibits 
displayed the latest in consumer electronics and accessories. 
CES focuses primarily on entertainment devices, which fall 
within the scope of embedded computing. They are special- 
purpose computers completely encapsulated by the device they 
control, and for the most part perform specific predefined tasks. 
Products on the show floor included digital cameras, multimedia 
centers, wireless networks, media players, cell phones, and much 
more, all of which are embedded computing systems. 


It continues to amaze me how much embedded electronics have 
changed our lives. It is virtually impossible for anyone to go 
through a day without being affected by many such computer 
systems. With the forecast indicating the impact of embedded 
technology on our lives will increase by orders of magnitude 
in coming years, Embedded Computing Design examines the 
technology, tools, and components that make embedded comput- 
ing possible. 


Looking deeper into the definition of embedded computing, I 
struggle with how to classify some types of devices. A general- 
purpose personal computer sitting at someone’s desk, loaded with 
your typical office productivity suite may not be considered an 
embedded computer under commonly embraced definitions. A 
computer programmed to perform its dedicated task day-in and 
day-out is easy to classify as an embedded computer. But, many 
devices don’t lend themselves to such straightforward classifi- 
cation. The emerging multimedia centers, for example, usually 
include a repackaged desktop PC with a modified user inter- 
face dedicated to managing media within a home environment, 
though on some models you can still do your e-mail and use a 
word processor. 


What is a desktop PC dedicated to controlling a factory process, 
or a server that can be reconfigured to handle different tasks? 
And what is my Treo? It is more that a dedicated phone; I can 
download software and do word processing, presentations, take 
pictures, surf the Internet, and much more. The newest models 
even run the Windows Mobile operating system. So are these 
embedded computers? 


I propose creating levels of classification for embedded comput- 
ing. Staying within the scope of common computing terminology, 
I suggest we establish a range of embedded computing from Hard 
(or Deeply) embedded to Soft embedded with a Firm embedded 
in the middle. We could then place devices in the appropriate 
category as determined by functionality. 


Why does this grey area exist? Today, many devices are connected 
to the Internet, allowing them to be reconfigured as needed. This 
makes it easier for them to be used as general-purpose computers, 
or reconfigured easily through interfaces like USB and removable 
flash devices of many types. 
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Jerry Gipper 


Table 1 gives some ideas of what I mean by my definition. 


Hard embedded Firm embedded Soft embedded 


Table 1 





Why is this segmented definition necessary? It probably has no 
useful technical or marketing application, but I may sleep better 
at night! I plan to use my definition in future issues to steer you 
to products and technologies appropriate for your applications. 
This definition is subject to change, and I will improve upon it as 
time progresses. 


The March issue of Embedded Computing Design is our annual 
Buyer’s Guide. We provide you, the designers of embedded com- 
puting systems, some useful tables to assist you in finding sources 
of embedded computing components of all types. 


In this issue: 


M Leveraging legacy interconnect with fabric technology, 
authored by Tom Cox, executive director of the RapidIO Trade 
Association. Tom shares how RapidIO and PCI Express tech- 
nologies will likely coexist in many embedded applications. 
The best choice may often be to use an appropriate combina- 
tion of both fabrics. 

M Extending software-configurable processors through mul- 
tiple configurations, composed by Joe Hanson of Stretch Inc. 
General-purpose and digital signal processors using fixed 
instruction sets are failing to meet compute requirements of 
many of today’s complex embedded systems. Joe explains 
how software-configurable processors can be used to solve 
this problem. 

M Ada 2005 for deeply embedded systems, written by Jose Ruiz, 
senior software engineer at AdaCore. For more than 20 years 
Ada has been used successfully to build embedded real- 
time systems with demanding requirements for reliability, 
safety, and performance. Ada has continued to evolve, and has 
become a contender as the language of choice in demanding 
applications. 

M Microprocessors with built-in RAID functionality: Helping 
streamline embedded designs, penned by John Fakiris and 
Haluk Aytac of AMCC Integrated Communications Products. 
RAID is a widely used technique for achieving higher levels 
of performance and reliability from storage systems. John and 
Haluk tell us how microprocessors with built-in RAID func- 
tionality can streamline embedded designs and overcome the 
inherent limitations of software-intensive RAID solutions. 
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We will continue to cover technologies of all types that shape your 
embedded computing designs, plus explore software and custom- 
ization in embedded computing in more detail. We are always 
looking for interesting application stories that show how embed- 
ded computing is changing our lives and ways of doing things. 
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In 1981, I was acollege kid working on test equipment driven by an 
HP minicomputer with an HP 7905A drive unit, which contained 
a 10 MB removable platter drive along with a fixed 5 MB hard 
drive. The platter (maybe 18 inches in diameter) could be removed 
and locked in a cabinet to meet data security requirements. We 
thought 10 MB was a lot of space for our stuff. 


Now, some mornings greet me with 10 MB of new stuff in my 
e-mail inbox. And four shots on my Canon Digital Rebel easily 
exceed 10 MB. George Carlin once said, “That’s all you need in 
life, a little place for your stuff.” The places we need for our stuff 
today have gotten much bigger, and flash memory and hard drive 
technology are keeping a rapid pace. 


Flash gets bigger, smarter 

The New York Times recently reported the worldwide flash market 
in gigabits grew 240 percent in 2005. Driven by the Apple iPod 
nano, video-enabled mobile phones, GPS devices, digital cameras, 
and other consumer electronics, flash has displaced many low-end 
hard drives. 


Today, 8 GB CompactFlash cards are beginning to ship in volume, 
with hints of 16 GB out there. And the capacity is doubling every 
18 months. Flash offers size, mechanical durability, and power 
consumption advantages difficult to match with a hard drive in 
small applications. 


“Driven by the Apple iPod nano, video- 
enabled mobile phones, ... and other 
consumer electronics, flash has displaced 
many low-end hard drives.” 


Flash is also getting smarter. Gone are the concerns of short life 
cycles and wear out. New technology such as SiSMART from 
Silicon Systems is taking flash capability to new levels, with 2M 
write/erase cycle performance and reliability monitoring functions 
similar to those of enterprise-class hard drives. 


If the wear algorithms work efficiently, blocks wear equally over 
time, said Gary Drossel, director of product marketing at Silicon 
Systems. So when blocks wear out and spare blocks start to be 
used, all the blocks are very close to being worn out. 


SiSMART monitors the number of write/erase cycles applied to 
each flash block, and provides tracking data back to the host that 
gives an accurate fuel gauge of the remaining usable life. Instead of 
simply letting the flash fail suddenly and unpredictably, SiSMART 
helps users to model usage, set thresholds to take maintenance 
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action, and adjust data collection to better match the life of the 
deployed system. 


Hard drives go perpendicular 
Hard drives have two distinct segments today: the microdrive and 
the large capacity drive. 


™ Microdrives are found in portable video-playback devices and 
a new class of mobile phones. According to IDC, this consumer 
electronics hard drive segment is growing at 37 percent through 
2009. Today these drives are reaching 8 GB, at one-fifth of 
the cost of flash at the same capacity. 


™ Large capacity drives are winning in popular Digital Video 
Recorders (DVRs), home media servers, and multimedia 
desktop and notebook PCs. The 3.5-inch drive now ships in 
500 GB. 


Both these are now shipping with the latest in hard drive tech- 
nology — Perpendicular Magnetic Recording (PMR), where the 
magnetic charge is driven deeper into the media surface instead 
of spread longitudinally, allowing increased density. 


With a demonstrated 230 Gb/in? area density, and estimates of 
4-5x density improvement at maturity over today’s best longi- 
tudinal technology, PMR is powering hard drive capacity. By 
2007, vendors are targeting a 20 GB 1-inch microdrive, and a 
1 TB 3.5-inch large capacity drive. 


Cornice’s Dragon Series microdrive announced at this year’s CES 
packs 8 GB into a 40 percent smaller space than previous models 
by reducing z-height, and their Crash Guard technology features 
active latching, skip control, and drop safe elements to protect 
consumer electronics from everyday bumps and drops. 


Stuff choices 

Whether the choice is flash or hard drive, both technologies are 
thriving, and vendors are creating innovative solutions. In large 
capacities, hard drives still rule and are being rejuvenated with 
PMR. For embedded systems, flash is making huge strides, and 
there is some overlap between flash and microdrives; the decision 
comes down to use, capacity, space, power, and cost. 


Designers have a range of options to store more stuff than ever 
before. While you think about all the stuff you have, how you'll 
get more stuff, and how you’re going to store it, you can write 


down your thoughts on embedded computing technology and give 
me more stuff you’d like to hear about at 


iPod is a registered trademark of Apple Computer in the United States and other countries. 
SiSMART is a trademark of Silicon Systems in the United States and other countries. Crash 
Guard is a trademark of Cornice in the United States and other countries. Other company 
product and service names may be the trademarks or service marks of others. 
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=o e Creating functional prototypes. 
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Research 

Computer Tomography (CT) systems are normally used to scan 
living human bodies. The Supreme Council of Antiquities of 
Egypt uses a CT system from Siemens Medical Solutions 
(Germany) to scan mummies in Egypt. The mummy of Pharaoh 
Tutankhamun was the first to be scanned more than 3,000 
years after it was embalmed. The CT system took more than 
1,700 images on a truck in front of his burial chamber. AEMtec 
(Germany) made the photodiode array, a key element of the CT. 
It uses photo ASICs with 1,200 bonds on an extremely large 
ASIC of 2,000 mm? (3.1 in’). 


Magnetic Resonance Tomography (MRT), another human body- 
scanning technique, can scan bodies up to 205 cm (80 inches) 
long in one single scan in only 12 minutes (vs. 60 minutes for 
previous technologies). This is accomplished by using Parallel 
Acquisition Techniques (PATS) for image capture. Figure 1, cour- 
tesy of medizin.de, shows part of world-record swimmer Hannah 
Stockbauer’s body scanned in a single scan. The MRT software 
was developed with WindRiver’s VxWorks Edition development 
package. 





Figure 1 
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By Hermann Strass 


While CTs use x-rays, MRTs use physical resonance to scan 
the body. CTs are better in detecting bones; MRTs are better in 
detecting the soft parts of a body, as demonstrated in Figure 2, 
courtesy of medizin.de, which portrays a human head in 3D using 
MRT with no radiation exposure to the patient. The Magnetom 
Avanto MRT from Siemens Medical Systems (Germany) is 
based on Total Imaging Matrix (TIM) technology, a matrix coil 
concept. 





Figure 2 


Standardization 

Kontron (Germany) has opened the JFLEX specification for 
unrestricted public use. This is a mezzanine standard for JREX 
boards that avoids internal cables and uses Surface Mount 
Technology (SMT) and press-fitting on the boards (approximate- 
ly 8.9 cm or 3.5-inch form factor). At first, 19 companies from 
Europe, the United States, and Canada supported this initiative. 
European patent number 01127562.5 defines a cable-free expan- 
sion module system, which can communicate with a host CPU 
with the PCI bus or via a Low Pin Count (LPC) bus. 


Business 

Congatec (Germany), a newcomer in the embedded marketplace, 
offers boards based on the XTX Computer-on-Module standard, 
which itself is based on ETX. XTX replaces the ISA bus with PCI, 
PCI Express, and other new I/O interfaces like SATA and USB. 
I2C and LPC busses are also in the standard. Congatec also offers 
ETX-based products. 


Sensor-based measuring technology evolved about 50 years ago 
in Central Europe. Initially, mechanical measurement systems 
were equipped with an electrical signal transducer. Today, 
sensors play a large role in any automation system. Switching 
sensors have become a second pillar of European measurement 
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technology. Semiconductor-based piezoresistive elements now 
are used for about 70 percent of pressure measurement tasks. 
In Europe, alliances between sensor and system producers are 
key for getting a large share of approximately 40 percent of the 
world market. Sensor business in Europe is about € 15 billion 
per year (approximately U.S. $18 billion). Some applications are 
way out ... on Mars. About 70 Magneto-Resistive (MR) sensors 
manufactured in Germany control NASA’s OPPORTUNITY and 
SPIRIT on Mars. 


LMS International (Belgium) provides solutions for functional 
performance engineering in product development designs based 
on dynamic behavior such as motion, ride, handling, vibration, 
acoustic, NWH, and fatigue lifetime. LMS also provides 
vehicle development support from overload contracting and 
troubleshooting, technology transfer, up to codevelopment 
projects. Caterpillar uses solutions from LMS to optimize 
vibration effects and reduce noise in their products. Aisin Seiki, a 
Japanese supplier of automotive products, uses LMS Virtual Lab 
Motion simulation software to improve the dynamic performance 
of vehicle components like electronically controlled door opening 
systems, Retractable Hard Tops (RHTs), or seat adjustment. 
General Motors uses test systems from LMS for noise reduction 


design. The LMS system supports the updated ISO 362 standard 
for measurement of noise emitted by accelerating road vehicles. 


Future development 

Deeply embedded computer systems operate a subway train in 
Nuernberg (Germany). This train, which has no driver, is currently 
being tested within the subway system of Nuernberg. Public 
service is planned to start sometime in 2006. Other innovative 
embedded systems integrated into this driverless train include 
door sensors that see and feel obstacles and a control center that 
passengers can communicate with in case of emergency. 


MPL AG (Switzerland) has developed the MIP405 computer 
system in embedded space applications. The MIP405 is equipped 
with the highly integrated embedded PPC405GP PowerPC 
processor from IBM. After testing, NASA found it to be immune 
against 10n and proton radiation up to 200 MeV. NASA did not 
find any destructive latch-ups or single event burnouts, and plans 
to use the MIP405 in space shuttles and the International Space 
Station (ISS). 


Events 

The SENSOR + TEST 2006 International Trade Fair for Sensorics, 
Measuring, and Testing Technologies is held from May 30-June 1 
in Nuernberg. The showcase for the world’s test and measurement 
community, SENSOR + TEST 2006 is colocated with MeasComp, 
a focused forum for measuring technology specialists. Dates for 
fairs and other events had to be rescheduled because of the world 
soccer championship in Germany this year. Be sure to put this on 
your calendar if you are in the sensor or test and measurement 
industry. 
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Five win-win advantages _ 
io’truly open source plug-ins 


s there are now many vendors creating and delivering plug- 

ins for the Eclipse framework, it makes sense to explore 

some of the advantages of plug-ins supplied as completely 

open source code. Completely or truly open source code 
means that not only does the user get the source for the plug-in, 
but they also get all the associated files necessary to rebuild the 
product themselves. Many vendors currently deliver plug-ins as 
prebuilt Eclipse executables without any source code whatsoever. 
While this may be how IDE products were delivered in the past, 
these vendors are missing out on many of the advantages that open 
source really provides. 


If leveraged properly, vendors creating truly open source plug-ins 
can translate these advantages into better user satisfaction, and can 
help resolve other issues implicit in the user’s choice of Eclipse as 
a development framework. 


1) If it’s free, it’s for me 


Users win: Code transparency. Many software developers fa- 
miliar with open source immediately understand the benefit of 
being able to see the code. Developers view access to the source 
code as added insurance — not only to better understand the ori- 
ginal developers’ intent, but for dealing with potential problems 
down the road as well. The ability to “just read the code” and 
possibly devise alternatives to change or correct its behavior is 
powerful. 


Vendors win: Reduced product support. In most cases hav- 
ing the source code available actually decreases the amount of 
experienced product support personnel and time needed to deal 
with user questions, effectively lowering the overall cost of 
product maintenance to the vendor. 


2) It’s a stretch, but... 


Users win: Extending functionality. Sophisticated users may 
decide to add their own new functionality to the plug-in. By 
customizing the product to their needs, users can reduce the need 
to relearn different interfaces in future revisions. 


Vendors win: Enhanced products. Smart vendors can make 
appropriate arrangements with their users to incorporate the new 
functionality into later revisions of the product. This builds a 
motivated, loyal user community, while at the same time reducing 
product development costs. 


3) Getting experienced 


Users win: Better services. What if the vendor provides the 
source code and a buildable project, and users are still not com- 
fortable changing the product without additional support? In these 
cases, many vendors provide extended product (and Eclipse) 
training or consulting and respond quickly to their users’ needs. 








By Michael McCullough 


Vendors win: Increased value. Vendors committed to pro- 
fessional services can become more of a valued partner to their 
users, and may even be asked to take on more responsibility for 
the overall success of the entire environment. 


4) Merging traffic 


Users win: Better integration. Many vendors provide a com- 
plete Eclipse directory tree with their own proprietary plug-ins 
already embedded in it. This is done to ensure that the user has 
a complete, working, tested Eclipse environment to work under. 
But, what if the user is working with two different products from 
different vendors who both distribute Eclipse directories with 
their products? In many cases it may be difficult or even impos- 
sible to effectively create a merged Eclipse solution. The user can 
rebuild the original plug-in and complete the integration of the 
two products into a single unified whole — with or without vendor 
assistance. 


The ability to “just read the code” and 
possibly devise alternatives to change 
or correct its behavior is powerful. 


Vendors win: More integration opportunity. The clever vendor 
can now become more of an Eclipse integrator for their customer 
than simply the vendor of a single aspect of the environment. 
Vendors must understand that this problem is not uncommon and 
know how to react appropriately, and they may need to commit 
themselves to a more total development environment as a whole 
concept than they have in the past. For instance, vendors may 
require consulting support to better deal with the external pro- 
ducts they may face. 


5) Go, team, go! 


Users win: Less risk. Finding a solid, cooperative vendor pro- 
ducing a quality product reduces risk in using their product and 
services. This shared risk helps the user focus on their specific 
value-add tasks during their development effort. 
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Vendors win: Happy users. If the ven- 
dor can effectively assist the customer 
through additional training or consult- 
ing services work, the user will probably 
view the vendor as more of a willing and 
able partner in their own work. At the 
very least, users will perceive the vendor 
as actually concerned with helping them 
achieve success in their development. 


Everyone wins with 

truly open 

By viewing the source code as part of 
the product and creating well-written and 
maintainable code, vendors can catalyze 
the benefits for both themselves and their 
users. When the source code is as easy 
to use as the product, then users will 
develop a healthy respect not only for the 
deliverable product (and vendor), but also 
for the engineers who developed it. 


With truly open source plug-ins done 
right, both users and vendors win. They 
now can leverage the best capabilities of 
the open Eclipse environment to build 
better business relationships for both 
parties. And don’t all users want to have 
a more productive relationship with their 
vendors? 


Michael McCullough is president and 
CEO of MCC Systems, Inc. Mike has 

a BS in Computer Engineering and an 
MS in Systems Engineering from Boston 
University. A 20-year electronics veteran, 
he has held various positions at Wind 
River Systems, Lockheed Sanders, Stratus 
Computer, and Apollo Computer. MCC 
Systems is a provider of Eclipse-based 
software development tools, training, 

and consulting services for the embedded 
systems market. 


To learn more, contact Mike at: 


MCC Systems, Inc. 
9 Cheshire Court 
Londonderry, NH 03053 
Tel: 603-537-9593 
Fax: 831-309-3472 
E-mail: mike@mccengineering.com 


Website: www.mccengineering.com 
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Lattix launches LDM, joins Eclipse Foundation 

Lattix Inc. (Andover, MA) has developed a new lightweight approach that 
utilizes system interdependencies to create an accurate blueprint of large, 
mission-critical software systems. Lattix LDM uses Lightweight Dependency 
Models, a dependency structure matrix for a highly compact and scalable 
representation of an entire system, providing high-level visibility for the entire 
development organization. Lattix LDM also incorporates design rules to allow 
the formalization and automated enforcement of subsystem interdependencies, 
including external libraries. 


Lattix LDM for Eclipse provides these unique capabilities: 


™ Map architecture to actual code, including examining subsystem code with 
its associated dependencies 

™ Test architecture and detect architectural violations while coding 

™ Combine architectural remediation suggested by Lattix LDM with Eclipse 
refactoring capabilities in order to decouple subsystems, remove unwanted 
dependencies, and rename subsystems so that the code organization reflects 
the intended architecture 


Lattix has also joined the Eclipse Foundation as an Add-In Provider member. 
“Our customers are very excited about having the capability in Eclipse to map 
their application architecture to the actual code,” said Neeraj Sangal, president 
and founder of Lattix. “They now will have the means to test the architecture, 
detect violations while coding, and prevent architectural erosion.” 


For more information, see www.lattix.com. 


Objectives for CDT project 

At the October 2005 C/C++ Development Tools (CDT) Contributors Summit, 
more than 20 companies participated in setting the near term course for the 
CDT project. 


At this summit, priorities for the next release of the CDT code base were 
established, including: 


M@ Improved build management and debugging 

™ A new indexer, called the Persisted Document Object Model (PDOM), 
aimed to improve system performance 

M™ Easing the commercial build process on the CDT framework through finer- 
grained componentization and more concise API documentation 


Representatives from the Tools Platform Device project, Device Software 
Development Platform (DSDP) project, and Photran and Parallel Tools projects 
were also present, discussing easier third-party integration and tool migration 
between projects. 


“The CDT project is maturing, and the participation of such a wide cross- 
section of companies at the conference is a testament to the importance CDT 
plays in development systems for vendors and users of tools alike,’ said 
Doug Schaefer of QNX Software Systems, project leader for the CDT. 


Participating companies included Altera, Cisco, ENEA, Ericsson, Etnua, 
Freescale, IBM, Innoopract, Intel, Los Alamos, Mentor Graphics, Montavista, 
Nokia, QNX Software Systems, Siemens, Symbian, Texas Instruments, 
Tensilica, UIUC, and Wind River. 


For more information, see www.eclipse.org/cdt. 
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Intel in embedded. 


Wherever your embedded designs take you, from industrial control and automation to hand-held 
transaction terminals or innovative medical imaging solutions, Intel provides embedded roadmaps with 
the ultimate stability you need. Intel offers a broad range of embedded-lifecycle platform building blocks 
in a choice of extensible product lines based on Intel’ Architecture and Intel XScale* technology. Intel's 
embedded processors and chipsets are backed by a development infrastructure you can rely on to speed 
time-to-market, supported by a robust hardware and software ecosystem that includes members of the Intel” 


Communications Alliance. >>> Visit us online, and ask your Intel representative 


intel! Communication Alliance. 


for details. When it comes to embedded stability, now and for the future, 
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*« Improved time-to-market and reduced 
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to hardware development 


« An increased level of product design flexibility 
and solution development tools 
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Compute Muscle for the Digital Battlefield — 
The Wait Is Over! 
PowerBlock™ 200 System 


e 200 GFLOPS and integrated I/O in about 
half a cubic foot — equal to 45 Intel® 
Pentium® 4 processors 

* Rugged, conduction-cooled design based on 
the Cell Broadband Engine™ processor 

« Unprecedented processing density for 
deployed ground vehicles 

Find out more at our webcast 


“Deploying the Cell BE™ in Vetronics Applications” 
April 5, 2006 - 2:00 p.m. EST 


To register: 
Www.opensystems-publishing.com/mercury.html 


wWww.me.com | 866-627-6951 Challenges Drive Innovation™ 
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V3S84 “MAVERICK” 
Uitra High Parformance, Dual PMC, PowerPC VME SBC 


* Dual P44 7A/7448 PowerPC up to 1.2GHz 
‘Upto 1MB ot L? Cache 


‘Pull Symmetic Multi Processing (SMP) support via DiscoveryE-Ill 


© 128-bit AlliVec™ tachnology support 

* Dual 64-bil 66/100MHz PCI-X local buses 

‘Upto 16GB of 333 MHz DDR SDRAM via SODIMM modules 

* Two 64-bil 66/100MH?7 PMC expansion siles, one wilh rear I/O 
‘Uilra SCS! 160 with differential output 

* Three Gigabil Ethernel ports 

* Qual USB, IDE DMA-100, Serial, PS? Mouse and Keyboard 
'32M8 of application Flash 

* One Mulli Protocol Sync/Asyne Serial port 

*2MB of Bootable Flash 

' Onboard 2.5 inch IDE Hard Disk Orive (Optional) 

* Parallel port and 21 discreet digital I/O lines 

: Optional triple 66MHz, 64-bit PMC expansion module 

' Supports VME-64 via Tundra Universe-I/@ 

- Support for 5-row of 3-row VME card cages 

* Front panel LEDs for POST code and Status display 

* Support for ¥xWorks®, Linux® and ONX® Operating Syslems 


LEADING THE EMBEDDED MARKET SINCE 1979. 


COMPUTIAS 
PERFORMAWCE, RELIABILITY, LOWGEVITY 


0 SYSTEMS, INC. 





GENERAL MICR 


LB O) 307-48 


ENGINEERED LIKE NO OTHER’ 


FROM CONCEPTS TO DEPLOYMENT 
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V265 “CONDOR” 
High Performance, Upgradeable Pentium® M Processor 


* Field Upgradeable Pantium® MM Processor Up lo 2.0GHz 

* Ulira Low Power requirements as low as 12VV 

- Will support the new Dual Core Intel® Processors 

* Up to 2GB of 266MHz DDR SDRAM 

* Dual Gigabit Ethernet ports to front panel, rear or VITA 31 

* Dual Video to supports DV! and RGB simultaneously 

* One PCI-X compliant PMC module with rear 1/0 

* Onboard support for one IDE HDD or CompactFlash 

*One SAM™ 1/0 expansion module for Audio, 1394 or other I/O 
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Leveraging 


with fabric 
technology 


oday, many designers and engineers working with next generation 

embedded systems believe they need to choose between PCI Express 

and Serial RapidIO and the unique benefits each brings to the 
market. In reality, these two interconnects often work extremely well in 
tandem in a wide range of embedded applications and deliver the high 
performance needed by today’s evolving market. This article will provide 
a high-level perspective and introduction to how these interconnects work 


together to maximize performance and lower costs. 


Best available solutions 

Today’s embedded applications space is as diverse as any engineering design challenge 
can be, and continues to grow in complexity. Standards and specifications for reliability, 
scalability, performance, and cost are unique to every design. Despite marketing claims, 
there never has been a single perfect solution to these challenges, nor will there ever be 
one. As such, identifying and selecting the best available solutions to solve real-world 
application challenges remain fundamental principles in embedded computing design. 


System I/O and legacy interfaces have always been an important part of embedded design. 
System I/O devices including hard drives, networks, and real-time data and proprietary 
interfaces are found in a many systems. Likewise, legacy interfaces like PCI have been 
part of embedded computing applications since PCI revolutionized the PC Enterprise 
space more than a decade ago. 


Since its introduction, PCI has been used extensively in embedded applications and has 
evolved through several generations of speed, bus width, and protocol (PCI-X and Serial 
PCI Express). It is important to note that PCI in embedded designs differs greatly from 
the PC Enterprise application. In deeply embedded designs PCI is most often used with 





By Tom Cox 


non-x86 processors, multiple processors, 
and diverse I/O devices. It is almost never 
used with PC architecture or standard 
PC BIOS, OS, and drivers. PCI and PCI 
Express used in embedded designs are 
often direct interfaces from processors and 
multi I/O-supported devices. 


Switch fabrics using serial interconnects, 
by comparison, are the market revolution 
and the backbone in the development 
of new systems that require increased 
performance, lower cost, modularity, and 
reuse. New design challenges with legacy 
chip-to-chip interconnects that need to 
be supported across the backplane as a 
fabric can be solved by having a common 
protocol and physical interface while 
simultaneously offering advantages in the 
overall system architecture. The solution 
relates back to the basic principle of 
design: taking the best available solutions 
in serial interconnects — PCI Express and 
RapidIO — and using both to leverage 
legacy PCI within embedded switch fabric 
technology. 


Collaborative benefits 

The RapidIO standard was designed 
specifically as a widely applicable, flexible, 
extensible system fabric for embedded 
infrastructure equipment including net- 
working, storage, and communication 
systems. Specifically, RapidIO technology 
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is targeted at the intrasystem interconnect 
applications in the high-performance em- 
bedded equipment market. PCI Express is 
not well suited to being a fabric, as PCI 
Express hubs need to fully terminate the 
protocol to “emulate” a switch function. 


RapidIO technology bridges PCI and PCI 
Express more efficiently than any fabric, 
using low protocol overhead and direct 
transaction mapping. Packet overhead 
and data size are the answer to determin- 
ing efficiency; RapidIO technology has 
the highest effective bandwidth using 
small efficient headers, an advantage 


[a 


in embedded systems where data pay- 
load sizes are often 256 bytes or less. 
RapidIO technology contains a rich set 
of operations and capabilities to transport 
PCI in a transparent manner, with one- 
to-one transaction maps defined in the 
spec. Bridges to translate PCI transactions 
to RapidIO transactions are simple and 
available today in FPGAs and Application- 
Specific Standard Products (ASSPs). 


Efficiency is not only found in the 
direct mapping of PCI functions to 
RapidIO functions. Direct peer-to-peer 
communications enhance system-level 
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performance — source directed routing, 
a message-passing protocol, classes 
of service, multicast transactions, and 
topological flexibility. RapidIO  tech- 
nology offers a full complement of 
flexibility, optimizing data flow and 
direct peer-to-peer communications with 
no extra overhead or latency. RapidIO 
technology also has a full range of flow- 
control mechanisms defined in its data- 
streaming control layer, adding congestion 
control and fine-grain end-to-end flow 
control. Moving from traditional bus 
technologies to switch fabrics and serial 
interconnects offers many choices like 
Star, Dual-Star, Mesh, Daisy-chain and 
Tree. These additional efficiencies can 
often provide orders of magnitude gains 
in performance. 


Summary 

Developing a solution that bridges the 
old with the new can be achieved with 
the functionality delivered with RapidIO 
technology and PCI/PCI Express. These 
interconnects are complementary technol- 
ogies that leverage the I/O subsystems 
and the infrastructure of PCI and high- 
performance switched fabrics designed to 
address the embedded computing market’s 
unique requirements. 


Tom Cox is the 
executive director and 
a founding member 
of the RapidIO Trade 
Association. During 
his 26-year career, 

he has earned a 
reputation as an 
interconnect expert, 
both from a technical 
and market perspective based on his 
knowledge of systems, applications, and 
chips, as well as his vast experience in 
both industry associations and market- 
leading corporations. 
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Austin, TX 78759 
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Tel: 512-305-0070 ¢ Fax: 512-305-0009 


E-mail: tom.cox@rapidio.org 


Website: www.rapidio.org 





RapidlO is a registered trademark of the RapidIO Trade 
Association in the United States and other countries. 
Other company product and service names may be the 
trademarks or service marks of others. 
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By Joe Hanson 


Ger and digital signal processors using fixed instruction sets are failing to meet compute 


requirements of today’s complex embedded systems. Introducing hardware acceleration provides the necessary 


performance increase, but at the cost of increasing complexity and extending the overall design cycle. 


Complex compute-intense functions can be converted into a single instruction through software-configurable 


processors, which have resources that can be extended easily under the control of the software programmer through 


multiple configurations. This article will describe the architecture of a software-configurable processor and the 


mechanisms for loading individual configuration contexts. 


Software-configurable processors 
Software-configurable processors integrate programmable logic 
as part of the processors execution pipeline, which is accessed in 
the same way as any functionality in the processor: via software 
instructions. Complex algorithms can be reduced to a handful of 
optimized custom instructions that each represent hundreds of 
lines of C code executed in a highly parallelized pipeline. Such 
calculations execute in tens of cycles, down from hundreds or 
thousands of cycles, increasing the computational capacity of the 
processor for this specific application. Unique software instructions 
loaded into the programmable logic effectively configure the 
processor to the software application. As the developer writes 
new software, custom software instructions can be created to 
greatly reduce the number of processor cycles required. As the 
software developer continues to improve the algorithm(s), the 
processor continues to be configured (customized) to meet the 
new requirements. 


The S5 software-configurable processor architecture from Stretch 
(Figure 1) simplifies the configuration of programmable logic 
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through a tightly integrated software development environ- 
ment. The software-configurable processor architecture is the 
first off-the-shelf implementation of the Xtensa Instruction Set 
Architecture (ISA), a configurable and extensible processor 
developed by Tensilica. The Xtensa ISA provides the base 
mechanisms for supporting custom instructions implemented 
in hardware as part of the execution pipeline. Stretch extended 
the flexibility of the Xtensa ISA to a higher dynamic with the 
introduction of an Instruction Set Extension Fabric (ISEF) 
and a 128-bit Wide Register (WR) file. The ISEF provides the 
programmable logic resources capable of holding multiple custom 
instructions, and is run-time configurable and reloadable. The 
WR serves as an efficient data-passing unit between the Xtensa 
ISA, the ISEFs, and memory. 


Developing applications for software-configurable architectures 
follows the same process as the traditional software develop- 
ment cycle. An integrated development environment manages 
the project and acts as a front end to the development tool chain, 
including compiler, debugger, and profiler. When it comes time 
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Figure 1 


to improve application performance, however, rather than hand- 
coding assembly language or, for FPGA coprocessor architectures, 
passing the software algorithm to a second hardware development 
team to implement the function in hardware, developers instead 
identify “hot spots” within the program. This enables the compiler 
to accelerate algorithmic code by creating an extension instruction. 
Without requiring additional programming from the developer, the 
compiler creates an optimized configuration to be implemented in z “= 
a programmable fabric and schedules the instruction as it would and Tools Ss 
any other instruction. Developers can then profile the performance er in 
of the extension instruction. If required, the function can be | for PMCs sili 


characterized to process multiple data words in parallel. 


Accessing this configurable functionality as software instructions 
has a tremendous impact on the way system developers approach 
embedded design. Even though the custom instructions are im- 
plemented in hardware, that is, programmable logic, developers 
create and use them in an entirely software context. This keeps 
the design of the system in a single development environment, 
which is both conventional and familiar to software developers. 
If a change in application code results in a change in the custom 
instructions, the compiler handles the details, rather than requiring 
two teams to rearchitect their hand-optimized logic based on the 
new partitioning. 


Since both hardware and software functionality is captured in 
the same application code, the compiler plays an essential role 
in the abstraction of custom instructions and their partitioning 
into hardware and software resources. The Stretch C compiler 
manages the abstraction of custom instructions in application 
code, optimizes allocation of ISEF configurable resources, and 
tracks dependencies across the ISEF and the Xtensa processor. By 
leveraging key aspects, such as operator fusion and vectorization, 
the software developer can realize 10x-100x software performance 
through hardware acceleration directly from C/C++ software. 
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Operator fusion 

Operator fusion combines multiple computation operations into a 
single instruction. As a result, an entire function is encapsulated as 
a single extension instruction. This operation in effect transforms 
a generic instruction set architecture into a highly specialized 
set of operations specific to the application. In the software- 
configurable processor, the resources of the ISEF limit the number 
of operations. The ISEF has proven to be large enough to hold 
multiple instructions in a single configuration. Since multiple 
instructions are often the desired goal for optimal software 
performance, operator fusion should be designed from the ground 
up with vectorization in mind. 


Vectorization 

Vectorization is a traditional stage of hardware acceleration. The 
ability to process multiple words of data with a single instruction 
(Single Instruction Multiple Data or SIMD architecture) is critical 
for improving performance without having to clock processors at 
higher frequencies, ultimately leading to greater manufacturing 
cost and increased power consumption. 


One capability important to overall performance efficiency 1s 
the ability to work with different data sizes and data formats. 
Limited choice of data width and format constrains the use of 
fixed instructions. For example, depending upon the application 
and task at hand, the ideal data size may not be byte (8 bits), half- 
word (16 bits), or word (32 bits) oriented. The ideal size may be 
better specified in bits. The advantage of a software-configurable 
architecture is that data size and format can be determined on an 
instruction-by-instruction basis. It 1s unnecessary to convolute 
data to fit the size of the instruction; extension instructions can be 
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designed specifically to match data to reduce parsing overhead, 
maximize resource usage, and achieve maximum performance. 
In doing so, multiple data objects can be passed to the extension 
instruction through one or more of the 128-bit WRs. Through 
simple extraction and concatenation operators, the Stretch C 
compiler arranges the data easily for the compute operations. 


ISEF configuration 

In some applications, a single ISEF configuration satisfies the 
compute requirements. However, as the compute requirements 
increase, so does the need for more specialized instructions. At 
some point the capacity of the ISEF will be exceeded and the 
instructions will need to be organized into different configurations. 
Various factors should be considered in supporting multiple ISEF 
configurations, including the number of extension instructions held 
in a single ISEF, mechanisms for loading different instructions, 
and how long it takes to load. 


The configuration time for the S5 architecture is approximately 
100 usec (32 K processor cycles). Considering this, the decision to 
use multiple configurations requires that at least this many cycles 
will be saved. Using the software profiling tools provided in the 
Stretch Integrated Development Environment (IDE) determines 
the number of cycles consumed by the processor. These tools 
report the number of times the function is called and the number of 
cycles consumed. Once the functions are identified, the organizing 
into extension instructions configuration requires understanding 
the algorithm and the resource usage inside the ISEF. 


The ISEF unit in the $5 architecture can implement 16 extension 
instructions in a single configuration. To the first order, ISEF 
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resource utilization can be estimated by looking at the number 
of multiplications and additions inside the function. Figure 2 
shows the resource utilization by operation. The S5 ISEF contains 
8 K Multiplier Units (MU) and 4 K Arithmetic Units (AU), and 
4 K state registers supported by the necessary logic and routing 
resources. When multiplying A x B, the number of MUs required 
is the product of the number of bits for A and B, for example, a 
16 x 16 multiplier requires 256 MUs. For addition and subtraction 
operations, the number of AUs consumed is the same as the size 
of the larger datum, for example, a 16-bit + 32-bit value requires 
32 AUs. During development, resource utilization and the cycle 
counts are reported by the development tools. 


The S5 architecture provides two independent ISEF blocks. For 
applications with one or two configurations, both configurations 
will be loaded during initialization and instructions from either 
ISEF can be used. For applications with two or more configura- 
tions, the BIOS will automatically manage the loading of in- 
structions. When a user-defined instruction is issued, the S5 
hardware checks to make sure the corresponding configuration is 
loaded into one of the two ISEFs. If the required configuration is 
not present in either ISEF, it 1s automatically loaded prior to the 
execution of the user-defined instruction. 


The automatic system uses the simple Least Recently Used heuristic 
to determine which configuration to swap out in order to load a 
new configuration. In most applications, the developer overtaking 
control and loading the desired configuration in anticipation of 
its usage minimizes this delay. The S5 architecture supports the 
background loading through the use of a BIOS call. The BIOS call, 
sx_isef_load_by_name_async(), loads the requested configuration 
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to the specified ISEF using a dedicated DMA engine. This function 
is nonblocking, that is, sets up the DMA and returns, and can be 
called again to configure the other ISEF. 


While loading one of the ISEFs, the instructions in the other ISEF 
can continue to be used as well as the Xtensa’s processor pipeline. 
In effect, with proper scheduling the processor will continue 
to operate without stalling or looping to check for status and 
availability. 


Another key benefit of this development flow is that it keeps design 
in a single development environment that is well established and 
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Specialized computations on specialized 
application data sizes and formats 
increase flexibility and optimize the use 
of computational resources. 


familiar to software developers. FPGA-based architectures require 
the use of the second development team, and any repartitioning 
of application code requires a rearchitecting of hand-optimized 
logic to match the new partitioning. With a software-configurable 
processor, the compiler is responsible for rearchitecting. This 
means that even though extension instructions are implemented in 
programmable hardware, developers design, create, and use them 
entirely in a software context. 


Together, all of these factors have a tremendous impact on the way 
developers approach application design. A single development 
team can create an application, and enabling concurrent software 
and hardware development can significantly reduce development 
time without time-consuming hand optimization. 


Conclusion 

Through the use of software-configurable processors, developers 
can implement hardware acceleration for compute-intensive 
algorithms by means of extension instructions coded in C/C++. 
Extension instructions provide the performance of hardware 
implementations with the flexibility of software design. Special- 
ized computations on specialized application data sizes and 
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formats increase flexibility and optimize the use of computational 
resources. By describing software and hardware functionality 
using a single programming language and development tool 
chain, a development team can design hardware and software con- 
currently, significantly reducing time-to-market. 


The flexibility of dynamically loading multiple instruction con- 
figurations into software-configurable processors also enables 
developers to extend the number of custom instructions available 
for increasing the compute performance of the processor based on 
the application. ECD 


Joe Hanson is the director of business 
development for Stretch. Previously, Joe spent 
eight years with Altera, serving as director 

of marketing for system level tools and 
director of marketing and applications for the 
Excalibur business unit, Altera’s embedded 
processor solutions group. He has BS degrees 
in Electrical Engineering and Biological 
Sciences and holds three patent awards. 
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FOR HIGH PERFORMANCE APPLICATIONS IN 
AEROSPACE IMAGING MILITARY SOFTWARE DEFINED RADIO SONAR & RADAR 
TELECOMMUNICATIONS 





Features: 

«Up to 256 MB of DDR2 SDRAM 

* 5 Sundance High Speed (SHB) interface or 4 SHB plus 
1 Front Panel Data PORT (FPDP) through IO card 

« Xilinx Virtexll-Pro FPGA, XC2VP100-FF1704 with 
highest number of available user 10 pins 

«14 Rocket IO RSL intenlaces 

* IEEE 1386 standard prPMC form factor 

* 64 bit, 66MHz PCI interface through Quick Logic chip 

- Can be configured through JTAG chain, PC| bus or 
from FLASH 

* Capable of being conduction cooled 

* Two built-in PowerPC (PPC) cores 


Benefits: 

* Powerlul pre-processing module with FPGA resources. 

+ In-System FPGA Configuration (System ACE SC) 

* Full System Gen and Chipscope support with our 
special Driver 

* Comm-port interface to be used with other Sundance 
products. 

* Can also be used stand-alone in embedded systems 


For information about VHDL cores, support software, 10 options and alternative formfactors contact us now! t— 














SUNDANCE DIGITAL SIGNAL PROCESSING INC. 
Tel: +1 775 827 3103 WEST COAST « +1 603 226 1977 EAST COAST USA 
SUNDANCE MULTIPROCESSOR TECH. LTD. Tel: +44 01494 793167 UK 


SUNDANCE ITALIA 5.R.L. Tel: +39 0185 385193 ITALY 
sales@sundance.com www.sundance.com 
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For more than 20 years Ada has 
been used successfully to build 
embedded real-time systems 
with demanding requirements 
for reliability, safety, and 
performance. During this 

time the language has evolved 
based on user experience, and 
the forthcoming Ada 2005 
standard includes a number of 
enhancements that will be of 
particular benefit to developers 


of embedded systems. 





By Jose Ruiz 


he Ada 2005 standard features support for run-time profiles, flexible task- 

dispatching policies, execution-time clocks and timers, and a unification of 

concurrency and object-oriented features. Among these new facilities, one of the 

most significant 1s the standardization of the Ravenscar tasking profile. This subset 
of Ada tasking features embodies a deterministic concurrency model inherently amenable 
to static analysis and implementable by a small, reliable, and extremely efficient run-time 
library. The Ravenscar profile brings modern software engineering techniques to deeply 
embedded systems with limited resources by providing the abstraction and expressive 
power that help make software easier to design and test, but without compromising 
performance or safety. 


Ada was designed with embedded applications in mind from the start. For example, the 
use of representation clauses, which have been extended and made more powerful in Ada 
2005, allows close mapping of data structures to the hardware (the desired location, size, 
alignment, and layout of data in physical memory can be specified). The use of Ada high- 
level constructions facilitates development, code reviews, and analysis, and Ada’s strong 
typing allows for compile-time verification that helps early detection of errors in the 
development process. Additionally, many embedded applications require high reliability 
or are safety critical, which allows a language designed for maximum safety to really 
shine. More than 99 percent of the aviation software in the Boeing 777 is in Ada. 


Subsetting the language 

Ada 2005 may be regarded not as a single language, but rather a family of languages. In 
practice, when writing embedded software, one does not want to use the full facilities 
of a complex language since resources are scarce. Instead, software writers can choose 
a reduced subset that can be supported by a compact run-time system with a reduced 
footprint. Another advantage of this subsetting is the reduced complexity, which facili- 
tates the generation of proofs of correctness, predictability, reliability, or coverage analysis, 
if needed. 
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The notion of Ada subsets is built into the language standard, rather than being external 
to it (such as the MISRA C subset). Additionally, the application developer can choose 
the specific features in the subset, thus providing a high degree of flexibility. Any attempt 
to use excluded features will be flagged as a compile-time error, and importantly, the 
implementation can exclude from the executable any run-time support for what is 
forbidden, thus reducing the memory footprint of the application. 


The Ravenscar tasking profile 

As the functionality and complexity of embedded software increase, more attention 
is being devoted to high-level, abstract development methods. The Ada tasking model 
provides concurrency as a means of decoupling application activities, hence making soft- 
ware easier to design and test. 


The tasking model in Ada is extremely powerful, but it may be considered relatively 
complex, resource consuming, and difficult to analyze. The Ravenscar profile is a subset of 
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embedded software engineers using 
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* Full symbolic, source-level Linux kerne 
BebuGg and source-level process debug; 
seamiess debug between them! No 
other vendor offers this powerfu 
feature at any price, 


* Real-time, integrated ETM 
trace data collection at 640 
MHz and a GByte of trace 
memory. 
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——S{( SSS el 

= | | §=SourcePoint” IDE with pow- 
érful, flexible code editing 
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Ada tasking that provides the basis for the 
implementation of simple, deterministic, 
and time-analyzable applications. This 
subset is amenable to static analysis for 
high integrity system certification, and 
can be supported by a small, reliable, and 
efficient run-time system. 


The Ravenscar profile is founded on state- 
of-the-art, deterministic concurrency con- 
structs adequate for constructing most 
types of real-time software. Major benefits 
of this model are: 


Improved memory and execution time 
efficiency by removing high overhead 
or complex features 

Increased reliability and predictability 
by removing nondeterministic and 
nonanalyzable features 

Reduced certification cost by removing 
complex features of the language, thus 
simplifying the generation of proof of 
predictability, reliability, and safety 


The profile is based on a computation 
model, which includes the following 
features: 


A single processor 

A fixed number of tasks 

A single invocation event per task 
(either time-triggered or event-triggered 
tasks) 

Task interaction only by means of 
shared data (protected objects) with 
mutually exclusive access 


The tasking model defined by the profile 
includes tasks and protected types and 
objects at the library level, a maximum of 
one protected entry with a simple Boolean 
barrier for synchronization, a real-time 
clock, absolute delays, preemptive priority 
scheduling with ceiling locking access to 
protected objects, and protected procedure 
interrupt handlers, as well as some other 
features, which allow the development of 
embedded real-time systems. 


Constructs that are difficult to analyze, 
such as dynamic tasks and protected 
objects, task entries, dynamic priorities, 
select statements, asynchronous transfer of 
control, relative delays, or calendar clock, 
are forbidden. Ravenscar’s simplicity 
allows memory usage and execution to be 
efficient and deterministic. 


The Ravenscar tasking model is static, so 
the complete set of tasks and associated 
parameters (such as their stack sizes) are 
identified and defined at compile time; 
thus the required data structures (task 
descriptors and stacks) can be created 
statically by the compiler as global data. 
Therefore, memory requirements can be 


determined at link time, and the use of 
dynamic memory can be avoided. 


The Ravenscar profile, part of the Ada 
2005 standard, helps achieve source 
code portability. The intention is that not 
only will Ravenscar be implemented, 
but in appropriate environments (notably 
embedded environments), efficient imple- 
mentations of the Ravenscar tasking model 
will also be supplied. 


Scheduling and dispatching 
policies 

An important area of increased flexibility 
in Ada 2005 is that of task-dispatching 
policies. In Ada 95, the only predefin- 
ed policy is fixed-priority preemptive 
scheduling, although other policies are 
permitted. Ada 2005 provides further 
pragmas, policies, and packages, which 
facilitate many different mechanisms 
such as nonpreemption within priorities, 
round robin using timeslicing, and Earliest 
Deadline First (EDF). Moreover, it is 
possible to mix different policies according 
to priority levels within a partition. 


Execution time monitoring 


and control 

Monitoring and controlling execution time 
is important for many real-time systems. 
Ada 2005 provides an additional timing 
mechanism, which allows for: 


™ Monitoring execution time of indivi- 
dual tasks 

M™ Defining and enabling timers and 
establishing a handler that is called by 
the run-time system when the execution 
time of the task reaches a given value 


The Ada tasking model 
provides concurrency 
as a means of 
decoupling application 
activities, hence 
making software easier 


to design and test. 





™ Defining an execution budget to be shared among several tasks, providing means 
whereby action can be taken when the budget expires 


Monitoring CPU usage of individual tasks can be used at run time to detect an excessive 
consumption of computational resources, which usually are caused by either software 
errors or errors made in the computation of worst-case execution times. 


Schedulability analysis is based on the assumption that the execution time of each task can 
be estimated accurately. Measurement is always difficult, because with effects like cache 
misses and pipelined and superscalar processor architectures, the execution time is highly 
unpredictable. Run-time monitoring of processor usage permits detecting and responding 
to wrong estimations in a controlled manner. 


CPU clocks and timers are also key requirements for implementing some modern real- 
time scheduling policies, which must perform scheduling actions when a certain amount 
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of execution time has been consumed. 
Providing common CPU _ budgets to 
groups of tasks offers the basic support 
for implementing aperiodic servers, such 
as sporadic servers and deferrable servers 
in fixed priority systems, or the constant 
bandwidth server in EDF-scheduled 
systems. 


Timing events 

Timing events allow for a handler to be 
executed at a future point in time in an 
efficient way, as it is a standalone timer 
that is executed directly in the context of 
the interrupt handler (it does not need a 
server task). 


The use of timing events may reduce 
the number of tasks in a program and 
the overhead of context switching. It 
provides an effective solution for pro- 
gramming short time-triggered pro- 
cedures and implementing some specific 
scheduling algorithms, such as those used 
for imprecise computation. Imprecise 
computation increases the utilization and 
effectiveness of real-time applications 
by means of structuring tasks into two 
phases (one mandatory and one optional). 
Scheduling algorithms that try to maxi- 
mize the likelihood that optional parts 
are completed typically require changing 
asynchronously the priority of a task, 
which can be implemented elegantly and 
efficiently with timing events. 


Object-oriented programming 
Developers of embedded software often 
want to take advantage of the power of 
object-oriented programming. Given Ada’s 
emphasis on flexibility and reliability, Ada 
2005 directly addresses the use of object- 
oriented methods in a configurable and 
safe way. 


Ada’s type extension and inheritance 
are powerful and lightweight object- 
oriented mechanisms useful for embedded 
programming. Dynamic dispatching is 
also available, but a language-defined 
restriction (No_Dispatch) can be used 
for forbidding its use, allowing for more 
efficient and predictable execution. Ada 
2005 offers very fine-grained control over 
inheritance by allowing each operation 
to declare explicitly if it is intended to 
inherit, and the compiler checks that the 
intention is met. This avoids accidentally 
confusing Initialize and Initialise for 
example, a well-known hazard in object- 
oriented languages. 


Designers of Ada 95 made a conscious 
decision to not implement general mul- 
tiple inheritance because they thought its 
complexities overwhelmed the benefits. 
But, more recently, the notion of interfaces 


(or roles) has been developed as an 
effective alternative that gives the power 
of interfacing to multiple abstractions 
without the additional complexity of full 
multiple inheritance. Java proved the 
value of the interface concept, and Ada 
2005 builds on this notion to create a 
new and powerful form of the interface 
abstraction, which also extends to the 
unique Ada notions of task and concurrent 
object, maintaining the important design 
principle that concurrency is a first-class 
citizen. 


Ada 2005, the key to 
efficiency and reliability 

Ada is a powerful and well-designed 
language, thoroughly reviewed as part of 
its standardization process, which allows 
an effective and efficient use of high- 
level abstract development methods in 
embedded environments, without com- 
promising performance or safety. 


Reliable and efficient tasking is promoted 
by the Ravenscar profile, which defines a 
deterministic and certifiable tasking sub- 
set, providing the high-level abstraction 
and expressive power needed for making 
software easy to design and test. 


Ada 2005 also supports reliable and 
efficient object-oriented programming by 
providing a high level of configurability in 
how to use dynamic dispatching, and by 
smoothly combining the concurrency and 
object-orientation features. ECD 


Jose F. Ruiz is a 
senior software 
engineer at AdaCore. 
He received his PhD 
degree for his work 
in the field of real- 
time and multimedia 
systems, including 
scheduling policies 
and resource management in real-time 
operating systems. He has been working 
on embedded real-time Ada for more than 
15 years, and has authored/coauthored 
more than 20 papers in that area. 
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Helping streamline 
embedded designs 


n recent years, Redundant Array of Independent 

Disks (RAID) has evolved into a widely used 

technique for achieving higher levels of 
performance and reliability from storage systems. With 
the advent of Serial Attached SCSI (SAS) and lower 
cost, higher capacity Serial Advanced Technology 
Attachment (SATA) drives, plus an increasing 
requirement for high data integrity, the demand for high 
performance RAID solutions has heightened. Cost- 
effective implementation of RAID algorithms requires 
efficient integration of RAID hardware accelerators 
at the embedded processor level, using advanced I/O 
Processor (IOP) capabilities to overcome the inherent 


limitations of software-intensive RAID solutions. 
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By John Fakiris and Haluk Aytac 


Evolution of low-cost RAID requirements 

RAID is a form of virtualization of hard drives, in which the client 
sees a single drive despite the multiplicity of physical drives. 
There are two primary reasons for using RAID: performance and 
reliability. By reading from multiple drives, RAID can mask the 
seek time delays for each physical drive. With RAID, the speed of 
the I/O technology and IOP efficiency, rather than the access speed 
of individual drives, binds the overall storage system performance. 
From a reliability standpoint, RAID allows data to be replicated 
across multiple physical drives, thereby reducing the single-point- 
of-failure risks associated with conventional storage. 


RAID implementations started in servers, enclosures attached to 
servers, and large storage arrays attached to mainframes using the 
SCSI protocol. Because it is a shared bus technology, SCSI made 
RAID possible by allowing connection of multiple disk drives to 
a single compute node. Given the difficulty of creating a Storage 
Area Network (SAN) out of SCSI, first-generation RAID storage 
typically was behind either servers or mainframes. The Fibre 
Channel protocol created a network underneath SCSI, enabling 
the development of SANs. As SAN technology has matured, 
a new standard called iSCSI is also bringing block storage into 
TCP/IP networks, including Ethernet LANs and the Internet. The 
new SAS standard is supporting a SAN based on the SCSI protocol 
over a simpler topology than Fibre Channel. Meanwhile, the SAS 
standard is enabling SATA drives to work with the SAS protocol 
so that low cost drives can be attached to SANs. 


Design approaches for embedded 

RAID solutions 

RAID comes in various forms (RAID 1, RAID 0, RAID 5, and 
RAID 6). RAID 1 mirrors data on one drive on another drive. 


This is the simplest form of RAID and the most costly because 
it takes two drives to store one drive worth of data. RAID 0 
stripes data across multiple drives, which boosts performance, 
but doesn’t provide fault tolerance. RAID 5 goes the next step by 
maintaining a parity byte for every group of data bytes. RAID 6 
extends the parity concept. In addition to the normal parity (P), 
RAID 6 computes a second parity (Q), which allows data to be 
reconstituted even if two drives fail. 


Note that there are two types of computations: 


1. Creating tasks for drives from the virtual task that is targeting 
a single virtual drive 
2. Performing the parity computations 


The first computation is complex and therefore belongs in a 
processor; however, the second can be streamlined and thus 
implemented efficiently in hardware. The basic approaches to 
RAID implementation include: 


M Software solutions 
M@ External hardware solutions 
M@ IOP hardware accelerated solutions 


In the software solution, the processor on the motherboard performs 
both parsing the tasks for drives and computing the parities. This 
allows for the use of general-purpose hardware, but burdens 
the processor with a relatively high level of complex software 
overhead. Figure 1 shows the steps of software-based RAID 5 
parity calculation. An external DMA in the I/O controller fetches 
the results into the hard drives. This approach, called RAID On 
Mother Board (ROMB), takes more processor, bus, and DRAM 
steps and also keeps the CPU on the motherboard busy. 


In the external hardware accelerator approach, an embedded CPU 
performs the task-parsing calculations and hands off the parity 
calculations to the hardware accelerator. This approach overcomes 
the performance penalty, but can impose a significant cost penalty 
for the additional hardware. 


The RAID-enabled IOP approach provides a more optimal 
solution. In addition to being a programming facility with one 
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or more embedded processors, it includes acceleration hardware 
necessary for RAID computations. As shown in Figure 2, an IOP 
with integrated RAID 6 hardware-assist capabilities for computing 
dual parity (P + Q) can manage multiple stripes across multiple 
physical drives efficiently, while appearing to the host as a single 
unified storage system. 


To complete the controller solution, one needs to attach an I/O 
uplink and one (or more) I/O downlink(s) to the processor’s 
PCI Express ports. For example, AMCC’s PowerPC440SPe has 
three PCI Express ports (one x8 and two x4) and a PCI-X port. 
This configuration provides flexibility for a connection to the 
host processor or an attachment of an Ethernet device for iSCSI 
uplink, SAS/SATA controllers for the downlink drives, and in 
some cases an interprocessor connection for redundancy between 
two controllers. 


The IOP approach using a PowerPC440SPe offers a choice of two 
exclusive OR (XOR) engines for computing the RAID 5 parity 
and multiple Galois Field (GF)-based polynomials for performing 
the P and Q parity calculations for RAID 6, as well as various 
alternatives for balancing load and performance. The integrated 
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memory controller is dual-ported and supports up to 16 GB of 
64-bit DDR667 SDRAM. To support the high-bandwidth 
PCI Express interfaces and memory controller, the processor 
local bus features a nonblocking two-way crossbar structure. The 
Low Latency (LL) segment implements smaller data buffers and 
is optimized for LL access, while the High Bandwidth (HB) 
segment has larger data buffers and is optimized for maximum 
throughput (see Figure 3). 





Summary 

Demand for RAID-based reliability and performance to extend 
into a widening range of network-based, higher performance, 
and lower cost storage systems has thrust the need for embedded 
RAID control solutions to the forefront. Faced with these trends, 
designers cannot afford the performance penalty of software-based 
solutions or the cost penalty of external hardware accelerators. 





Host Side 
|PCeXorPCle 


Figure 3 


The use of highly integrated IOP devices 
optimized for high data throughput and 
RAID parity calculations and nonblocking 
access to standards-based I/O interfaces 
offers the path toward meeting stringent 
demands for high performance and relia- 
bility at affordable costs. 
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concentrating on storage. 
He has worked at 


National Semiconductor, 
Fil up to 6 slots per cond wath your choice ol over 16 different function modules 3Tau, Hewlett-Packard, 
WHEW! Gigabel Ethernet Connectability AVA ‘ : ‘ A 
On-line Bockground Buill-in-Test (BIT) alerts you of problems during operation Ble lene Gee ere nen 
WME, CPC), ond PCI Piottonms , marketing roles. He holds three patents 
Avoiloble os Conduchon-CoolecdWedge-Lock of Al-Cocled 5 and has an MA in Physics from UC 
Gushom Tunchiony cesigns (" — 

Con be configured with user definable FPGA alle E Berkeley. 

= Extensive library ol cvellobla functions sapere til | 

All major WO Signal Types 


Intelligent Multifunction 1/0 Cards from North Atlantic Industries, 


Function integration for reduced cand count, weight, power, heal, and overall system cosi 





To learn more, contact John at: 


To find out more about Intelligent Multifunction Cards, 2 — |g eu EE RAGS = AMCC 
visit www nolLcom nui of call us af 637-567-7100 today. ood tres 


Zag 








, : Embedded Boords | Power Supplies | insiruments 
© North Atiantic _ : hpi 
=, fadvereios 437-567-1100 © Fox: 631-567-1827 « ama soles@nai.com 
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WinSystems eA www.winsystems.com 


Website 


SSD — Solid State Disks 


SATA — Serial ATA 
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| Sales @®menmicro.com 
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EM] and EMIA Embedded * 
System Modules (ESM) 
PP] PCI-104 Module 

F12 3U CompactPC! SBC 

2 Fast Ethernet, serial, USB 
2 CAN ports (CANopen) 
DDR SDRAM, SRAM, FRAM, NAND Flash 
FPGA for custom 1/0, graphics, digital 10, 
UARTs or fieldbuses 

Linux, VxWorks, QNX 

Extended industrial temperature range: 
40 to +85°C 

Passive heat sink, soldered memory 
Conformal coating optional 





www.menmicro.com AT | 
§$12-267-BR83 tel 
512-267-8803 fax 


HEADQUARTERS 

MEN Mikro Elektronik GmbH 
449-971-999 395-0 
Op mee Wy Amer ce 


Coa tims uh Ae i 


CHIP OFF THE OLD BLOCK. 











Call today (408) 360-0200 or visit: www.ampro.com 
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Good genes run in our family. 
Ampros EPIC and Mini-ITA 
embedded motherboards have 
inherited Many characteristics 
from their PC/104 and EBA 
cousins. These low cost SBCs 
offer many of the embedded 
features found in Ampro's rugged 
CoreModule™, LittheBoard™ and 
ETX products. Features such as 
fanless operation, serial ports 
with RS423/485 options, dual 
Ethernet, battery-free operation, 
LISB and LAN boot and a host of 
others. Plus, Ampro’s industry- 
leading lilecycle management 
policies apply, assuring you of 
long lifecycle and consistent 
product deliveries, time after 
time, with notification of product 
changes well in advance. 


Don't let the low price fool you. li 
youre looking for an embedded 
motherboard for a cost-sensitive 
application, the best solutions 
are Ampro ReadyBoard™ and 
MightyBoard™. SBCs. With a 
lineage second to none, our 
embedded motherboards have 
Ampro written all over them. 


Quality... 
Durability... 
Dependability... 
lt runs in the family. 









SSL — Secure Sockets Layer protocol 


Systems management 


SNMP software 
Web services 
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Service availability 





PCI Express 
made easy 
with the 
Vanguard 
> 40) 

nalyzer 


Powerful 

* Supports x1 to x8 
PC] Express 

« Analyzer, Performance 
Monitor and Protocol Checker 


* Search or Filter for an event 
or pattern quickly 


Flexible 

* Ethernet or USB host 
connection 

® All functions can operate 
concurenthy and 
independently 


Easy to Use 

® Arrange trace data in Packet, 
Link, Split Transaction, Data 
or Lane Views with the click 
of a mouse 


* Same GUI as the Vanguard 
PC! & VME analyzers 


For more information, please visit 
analyzer. vmetro.com or 
call (281) 584 0728 


VmeETROm 
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5.0” 








Top view 


COM3 & COM4 


PCI Bus 


Features: 


e (6) Serial ports 
e (4) USB 2.0 ports 
e(1) 10/100Base-T 
e Compact Flash Socket 
e E-IDE supports 2 devices 
e Video I/F (1600X1200, 32 Mb) 
eAC’97 2.2 Audio 
e Less than 5 seconds boot up 
time 
vo. e Intelligent thermal management 
See with independent microcontroller 
products for e Power requirement: 

OEMs and +12V @ 3A(2.0Ghz P4, 256MB) 
Svstem e Over 200,000 hours MTBF 


Bottom view 
Compact Flash 
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We can design your Embedded Computer 


Board in 30 days. 
Time-to-market is very critical to;a company's Success. 
TME has a proven development and manufacturing process that allows 
new embedded computer products, using TME's core technologies, 
to be developed in 30 days. 
OEMs and System Integrators can now bring their products to the 
market without compromising cost and features at the expense of time. 
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A Robotic A 


Military/Aerospace 
Medical _ Industrial Automation 
Avionics A_ Inventory management 
e-Kiosks A Point Of Sale Terminal 
Transportation Test & Measurement 
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Toronto MicroElectronics Inc. 


5149 Bradco Boulevard, Mississauga, ON., Canada L4¢W 2A6 
Tel: (905) 625 - 3203 ~ Fax: (905) 625 - 3717 
sales@tme-inc.com ~ www.tme-inc.com 
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World’s Fastest 
Embedded 
Computer,Module 


CPU, up to 
2.8 GHz Pentium 4 


(Low power 1.6Ghz and 2.0Ghz 
Pentium 4 also available) 


512Mbytes soldered on-board 
DDR memory, expandable to 
1.5Gbytes, using SODIMM socket 


SODIMM socket 





Keyboard, Mouse, 
Video, LAN, speaker 


Primary EIDE On/Off Switch 


ECM401 Embedded Computer Module 

provides all functions and features of a 
high performance computer on a very 

small Module. 


Embedded Computer Designers can 
easily design an I/O board with proper 
connectors and form factor that is most 
Suitable for their applications. 


The ECM401 supports up to 1.5Gbytes 
DDR memory, 2.8GHz CPU, with built-in 
Audio, Video, USB, Network, serial, LPT 
interfaces and PCI BUS extension 
capability. 
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Laboratory analysis 
Signal conditioning 
Test and measurement 





Acces voProducts sf # | | fe | waccesio.com 
Acme Portable Machines | * | | | * | ~~ wwacmeportable.com_ 
pAcdinducom | | cg 
ogists com 
fAcromag ft tf | wwacromag.com_ 
fAorosser | | acrosser.com_ 
|ADLINK Technology Sf # | | | | wm wadlinktech.com_ 
Aeroflex, TTT | waroftex.com 
pamUsSA TL |e ewim-ontine.com_ 
AMO amo te 
paPtabs || | ap ats.com_ 
paPcon | ft | wapcon. com 
[Applied Data Systems sf # | | [© | wwapplieddata.net 
[Applied Dynamics International | | | [© | accom: 
pArcom | | narcom.corm 
paxiommeK | | tewaaxiomtek com 
Ballardtech || | fe | _baliartech.com_ 
[BerkeleyNucleonics |_| |_| * | __wumwberkeleynucleonics.com_ 
[Blue Chip Technology | S| * | | + | __wwiubluechiptechnology.com_ 
fCaptec cantons 
[Comtrol Corporation sf # | | f # | wcomtrol.com_ 
[GonnectTech ft | ||| connecttech.com 
[Curtiss-Wright Embedded | + | || + | ww.cweembedded.com_ 
DagScribeTechnology sf # | # | |e | _wuwdagseribe.com 
[DataDevice Corporation | © | | [© | rwvwddc-web.com_ 
[DataTransiation ft Lt || * | wedatatranslation.com_ 
[Diamond systems || # | | * | __winw.diamondsystems.com_ 
ExacqTechnolgies sf # | | fe | trwexacg. com 
exo || ewe xfo.com_ 
[Gage Applied Technology | | * | | + | wwegage-applied.com_ 
|GEFanuc Automation sf # | | || ri gefanuc.com_ 
GridConnect | | | ngridconnect.com_ 
fHuntEngineering Sf @ ft | fe | wwewhunteng.co.uk 
[Intelligent instrumentation | © | | [© | EDS ce.com_ 
[Interactive Circuits and systems | * | ¢ | + | * | | _wwwics-ttd.com_ 
[Interface Corporation sf # | || * | wonwinterface-amita.com 
[KineticSystems Company | * | | | © | wwekscorp.com 
Men Micro ft || menmicro.com 
[Mercury Computer Systems | | | [© | emo. 
/MesaElectronios sf @ | | | umesanet.com 
[Mirosys fe || fe | wembedidedsys.com_ 
[National instruments fF @ fe fe fe | rwwiccom_ 
/NeiLogic Analyzers | | | @ | nci-usa.com_ 
kv Computers fe || ft # | wshycomputers.com_ 
[SoltecCorporation Sf # | | # | © | _wsolteccorp.com_ 
Symmetricom | TT | wesyrmttm.com_ 
TewsTechnologies fF @ | | fe | wtews.com_ 
PTheMathWorks fe tt | fe | emathworks.com_ 
[Tracewell Systems ||| * | * | _wwwitracewellsystems.com_ 
[Triangle Digital Services | * | | | | rwvwriangleDigital.com_ 
Wimsystems EE eT com 


























Low Price, Low Power, 
High Reliability 


for Embedded Systems 





TS-7200 


optional A/D converter, . 
Compact Flash and RS-485 





as low as 


$1 49 qty 1 $1 1 9 qty 100 
200 MHz CPU 


Power as low as 1/2 Watt 





3 boards, over 
2000 configurations 


a PC/104 expansion bus 

” Fanless, no heat sink 

*% up to 256M onboard Flash 
” up to 64M SDRAM 

* 10/100 Ethernet 

* up to 30 DIO ports 

a 2 USB ports 

” up to 5 COM ports 

a Linux, NetBSD 


x Real Time extension 


Design your solution with 


one of our engineers 





a Over 20 years in business 
a” Never discontinued a product 
a Engineers on Tech Support 


% Custom configurations and designs w/ 
excellent pricing and turn-around time 


* Most products stocked and available 
for next day shipping 


See our website for options, 
peripherals and x86 SBCs 
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SYSTEMS 


We use our stuff. 







visit our TS-7200 powered website at 
www.embeddedARM.com 
(480) 837-5200 








Mia 


Your OEM product can become extinct long before its time, unless you have a long- 
term commitment from your SBC vendor. VersaLogic quarantees product availabili- 
ty for at least five years from its introduction date.’ That saves you from tossing 
future sales into the jaws of competitors because you suddenly cannot get your 
hands on the boards you need, when you need them. VersaLogic's — 

Extended Life-Cycle Policy is just one of the services that helped us 

earn the prestigious VDOC Platinum Vendor award. From our close ties 

with key vendors to our pre-design component studies, we make it our busi- 


ness to extend your product's life. So sink your teeth into the details at 


www.VersaLogic.com/pv12. start a long, long-term relationship by calling — 


us at (800) 824-3163. 


2= VersALocic 


CORFO EAT es | 


Y VDC Platinum jet aol By (800) 824-3163 


dint fe Development Cornperation 


Platinum Vendor 2002 and 2003 __swww.VersaLogic.com/pvi2 
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BOARDS: OTHER MODULE <100CM2 


Website: www.zilog.com 

Model: Z8Encore! Flash MCU RSC No: 25237 
Offers up to 64 KB of flash, a register-to-register 
based architecture, 20 MHz CPU core, up to 4 kB 
of RAM, and a 3-channel DMA controller ¢ eZ8 
CPU core that executes code at 20 MHz @ Up to 
12-channel, 10-bit Sigma-Delta ADC that offers pre- 
cise measurement of analog signals ¢ 3-channel 
DMA (16-64 kB parts only) ¢ Increases performance 
by allowing direct peripheral-to-memory transfers 
e Up to 64 kB of flash/ROM that allows for code 
upgrades anytime during development ¢ Up to 4 kB 
SRAM that offers large data space to accommo- 
date large stacks and data tables © Up to four 16-bit 
timers with PWMs 


CARRIER BOARD: PMC 


Website: www.gocct.com 

Model: CC PMC/RS1 RSC No: 25201 
Four asynchronous serial channels provided by 
four enhanced 16550 UARTs implemented by Oxford 
Semiconductor OXmPCI954 ¢ Serial 1/0 via 68-way 
front panel connector and via rear I/O connector 
e RS-232 data rates up to 230 kBps full duplex ¢ 
RS-422/RS485 data rates up to 4 MBps ¢ Operates 
in RS-422 mode supporting: TXD, RXD, CTS, RTS, 
DCD, DSR, DTR, and RI © Operates in RS-485 
mode supporting simplex or duplex bus ¢ Select- 
able RXD resistor termination * Master/slave 
selection accessible via software per channel 
flow control selectable by DTR or RTS ¢ Parallel 
communications: IEEE 1284 compatible parallel 
interface supporting: Standard Parallel Port (SPP); 
PS2 (Simple Bidirectional) Enhanced Parallel 
Port (EPP), Enhanced Capability Port (ECP) 





CHIPS & CORES: FPGA 


Website: www.xilinx.com 

Model: MicroBlaze RSC No: 29677 
32-bit RISC soft core optimized for implementation 
in Xilinx FPGAs ¢ Thirty-two 32-bit general-purpose 
registers © 32-bit instruction word with three oper- 
ands and two addressing modes °® 32-bit address 
bus ¢ Single issue pipeline e Hardware acceleration 
using Fast Simplex Link (FSL) ¢ IEEE-754 compatible 
Floating Point Unit (FPU) option ¢ Configurable 
features such as barrel shifter, divider, multiplier, 
instruction and data caches, FPU, FSL interfaces, 
hardware debug logic, and hardware exceptions ¢ 
Included in the Embedded Development Kit (EDK) 


DATA ACQUISITION 


Website: www.mstarlabs.com 
Model: iDSC 1816 





RSC No: 25727 


Data acquisition card for spectral analysis appli- 
cations, including shock and vibration * Acquires 
signals through built-in analog and DSP anti- 
aliasing filters « Eight simultaneous channels of 
data acquisition e Onboard fourth-order analog anti- 
alias filters © Maximum aggregate analog sampling 
rate over 8 channels: 1229 kSps ¢ Maximum analog 
sampling rate per channel is 153.6 kSps ¢ Linear 
phase response ¢ Two external timing channels 
e 16-bit A/D converter resolution ¢ Variable cutoff 
frequencies 


INTERNET APPLIANCES 


Website: www.digitallogic.com 

Model: MAS2S/M RSC No: 25063 
A hardware platform for mobile and stationary 
applications * Uses a high-speed smartCoreP5/P3 
processor at up to 700 MHz with 256 kB of L2 cache 
e The MAS2M board is for use in battery-operated 
portable computers such as Web pads, tablet PCs, 
and notebooks Includes an 18-bit LVDS connection 
for LCDs, a smartBattery charge regulator for NIMH 
and LiION batteries, two USB ports, COM and 
printer ports, a PC card slot, and an IrDA interface 
e The MAS2S version is for stationary computers ¢ 
Features a 36-bit LCD connection, a CompactFlash 
slot, a 16/32-bit PC card slot, a TV input/output, 
one to three 10/100BASE-T LAN interfaces, four 
COM ports, one printer port, two USB ports, and 
two FireWire ports © A GSM/GPRS module can 
be integrated into either version ¢ 32 to 256 MB of 
SDRAM e¢ SMI721 graphics controller with 4 MB of 
video RAM ¢ Watchdog timer ¢ Integrated RTC bat- 
tery ¢ PC/104 expansion bus * Supports Windows 
98/ME/200/XP/NT 4, QNX, and Linux 


MIL-STD-1553 


Website: www.itcninc.com 

Model: SystemTrace 1553 RSC No: 29584 
Capable of monitoring and recording activity on 
up to eight dual redundant MIL-STD-1553 busses 
e Simultaneous Real-Time Non Intrusive (RTNI) 
monitoring of up to 4 fully loaded 1553 dual redun- 
dant buses per probe card © Scalable with up to 
2 probe cards per chassis (8 buses) and up to 
32 chassis ¢ Windows GUI for set-up and analysis 
of up to 32 SystemTrace modules of any type 
(VME, 1553, Ethernet) ¢ Long-term data acquisition 
and storage via SystemTrace host module ¢ Time- 
correlated data collection across up to 32 modules 
¢ Up to 256 unique events collected per session for 
each channel © Local or remote sutup and con- 
trol via Ethernet (10/100BASE-T) TCP/IP * 8 cross 
module triggers for intermodule operations 





MOTION CONTROL 


Website: www.technosoft.ch 

Model: |SM4803 Servo Drive RSC No: 29666 
This high-performance intelligent module is a true 
universal drive covering all applications for AC and 
DC brushless, DC brush and step motors up to 150 W 
(48 V, 3 A) ¢ Designed to embed motion control, 
drive, and PLC functionalities in a single open 
frame unit (size: 64 x 104 x 16 mm, card format) « 
Programmable with Technosoft Motion Language 
(TML) and graphical tools in standalone or multiaxis 
configurations © Torque, speed, position, contouring, 
profiling, e-cams and step motor emulation are the 
multimode motion operations of this servo module 











By Chad Lumsden 


e Typical feedback devices include tacho genera- 
tors, incremental encoders, digital or linear Halls « 
48 V motor power supply 3 A continuous, 6 A peak 
e Programmable digital input/outputs and analog 
inputs e Quadrature encoder, Hall sensors or linear 
Halls ¢ RS-232 and CAN-Bus2.0 (optional) 


PROCESSOR: CELERON 


Website: www.rugged.com 

Model: M586 RSC No: 25332 
An ETX form factor CPU module based on the Intel 
Celeron Ultra Low Power 400 MHz and 650 MHze The 
module is based on VIA CN400 + VT8237R chipset 
with integrated UniChrome Pro 3D/2D graphics 
and video controllers CRT/LCD interface and up to 
64 MB video memory (SMA) ¢ Integrates the VIA 
enhanced audio, 2 COM ports, 4 USB 2.0 ports, 1 EPP 
e Up to 1 GB DDR400 DRAM on SODIMM module, 
10/100BASE-T Ethernet, Primary and secondary IDE 
interfaces, keyboard and PS/2 mouse controllers, 
real-time clock, and Watchdog Timer 


PROCESSOR: GEODE 


Website: www.winsystems.com 

Model: Low Power EPIC SBC RSC No: 29676 
Provides a processor and I|/0-intensive solution for 
demanding applications in robotics, COTS/military, 
transportation, pipeline, and machine control e AMD 
Geode GX500 @ 1.0W processor ¢ x86-compatible, 
EPIC-compliant (4.5" x 6.5") SBC © 32 to 512 MB of 
system PC2700 DDR SDRAM supported in a 200-pin 
SODIMM socket ¢ 10/100 Mbps Ethernet and two 
USB 2.0 ports 4X AGP, video controller with CRT 
and LVDS flat panel support ¢ 48 bidirectional TTL 
digital 1/0 lines ¢ Four RS-232 serial ports with FIFO, 
COM1 and COM2 with optional RS-422/485/J1708 
support ¢ Two, dual Ultra DMA/100 EIDE hard drive 
connectors ¢ Bidirectional LPT port supports 
EPP/ECP ¢ Supports Windows CE, WindowsXP em- 
bedded, Linux and other x86-compatible operating 
systems such as VxWorks and ONX e -40° C to 
+85° C operating temperature range 


INTELLIGENT 


CHIPS & MODULES 


=: Qnidconneet 


+1 630 245-1445 * www.gridconnect.com 
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PROCESSOR: PENTIUM M 


plein yi Meleiler.\e 


Website: www.digitallogic.com 

Model: SM855-P745 RSC No: 25111 
SmartModule855 with Intel Pentium M 745 running 
at 1.8 GHz and a 2,048 kB L2 cache e 400 MHz FSB 
e The CPU runs between 600 MHz and 1.8 GHz, 
equivalent to 3.6 GHz Pentium 4 performance e 
Without DDR-RAM ¢ Without cooler 


RADAR/SONAR 


at-(e(-dkelalcm =iaglel-re(e(-rem@re)anleleiiiare, 


Website: www.radstone.com 

Model: ICS-8145 RSC No: 25568 
Rugged, high-speed acoustic ADC card brings 
signal conditioning to harsh environments ¢ 16 
ADC channels (Analog Devices AD9260): 16 bits 
@ 2.5 MSps ¢ Rear |/O features differential analog 





0/4 rxiomrex . 
Pioneer 


of Embedded Solutions 


inputs and FPDP II output bus * Onboard signal 
conditioning provides programmable gain, filtering e 
Four input voltage ranges: 10 Vp-p, 1 Vp-p, 0.1 Vp-p, 
0.01 Vp-p * Two banks of onboard memory: 1 MB or 
4 MB each (2 MB or 8 MB total) e VxWorks device 
drivers available 


SIGNAL CONDITIONER 


Vii ercetez all om (=Xeralalel(olehvam laren 


Website: www.microchip.com 

Model: MCP3551/MCP3553 RSC No: 25035 
Microchip Technology's MCP3551 and MCP3553 
delta-sigma, analog-to-digital (A/D) converters with 
22-bit resolution ¢ 22-bit ADC in small, 8-pin MSOP 
package with automatic internal offset and gain 
calibration * Low output noise (2.5 microV) with 
effective resolution of 21.9 bits in MCP3551 « 3 
microV typical offset error * 2 ppm typical full-scale 
error, 6 ppm maximum ¢ Total unadjusted error 
less than 10 ppm ¢ No digital filter setting time, 


i igi fa with all major 


ing Systems: Windows CE.NET, 
bedded, ond Embedded Linux 


ld For more ntocnison eee 


— 


Www. aNionitek ce com 
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CC 


single-command conversions through 3-wire SPI 
interface ¢ Ultra low quiescent current (MCP3551) 
of 120 microamps at 5 V2.7 V to 5.5 V single-supply 
Operation e Extended temperature range operation 
-40° C to 125° C 


SOFTWARE: OPERATING SYSTEM 


pV co(=) aterm lalem 


Website: www.Ardence.com/Embedded/RIX.htm 
Model: RTX RSC No: 25048 
By operating in kernel mode (Ring 0), RTX is a high 
performing real-time extension for Windows XP 
Pro, XP Embedded, 2000, Server 2000, and Server 
2003 * Support for multiprocessor, multicore, and 
mobile platforms « RTX reduces system costs and 
speeds time to market by leveraging Microsoft's 
comprehensive set of debugging tools * Support 
for thousands of demanding applications providing 
enhanced performance, control, and scalability, 
and dependability for industrial automation, military/ 
aerospace, ATE, robotics, and other industries 


SOFTWARE: REAL-TIME OPERATING SYSTEM 


XC) =a [Cocom mice 


Website: www.agpmicro.com 

Model: xState Developer RSC No: 25248 
An EDA tool for the design and implementation of 
state machines * State machines are implemented 
in C by the automatic ANSI C90 code generator 
Graphical hierarchical state machine notation ¢ 
State machine diagram analysis for common design 
mistakes ¢ ANSI C90 code generator * Generated 
code includes comments allowing tractability 
from code to models * C implementations are in- 
dependent of a particular processor architecture 
or RTOS * State machine code implementations are 
not tied to a concurrency model ¢ Integrates as an 
Eclipse plug-in with Eclipse 3.0+ and Eclipse 3.0+ 
derived Integrated Development Environments 





SYNCHRO-TO-DIGITAL 
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Website: www.nali.com 


Model: 8810A RSC No: 25738 





An upgrade to the 8810 instrument « New synchro/ 
resolver angle measurement instrument, model 
8810A, directly replaces the older 8810 ¢ A full- 
function instrument capable of performing most 
synchro/resolver evaluation, calibration, and test 
functions on components, assemblies, and systems 
e Fully independent dual-inputs * High-resolution 
touch screen controls ¢ 0.001° resolution/0.004° 
accuracy * Autoranging inputs * Optional 2.2 VA 
reference supply © LXI compatibility * 47 Hz to 20 kHz 
operating frequency * Auto phase correction ¢ In- 
terface compatibility with Ethernet, USB, IEEE-488, 
and parallel ports * Automatically accepts and 
displays input voltages from 1.0 to 90 VL-L and 
Reference voltages from 2 to 115 Vrms over a broad 
frequency range of 47 Hz to 20 kHz 


For more information 
enter the product's RSC# at 


www.embedded-computing.com/rsc 





Embedded Systemsr:Gonference 
Silican Valley Conference: April 3-7 Exhibition: April 4-6 


FIVE DAYS. 
ONE LOCATION. 
ENDLESS POSSIBILITIES. 


WHERE WILL YOU BE 


IN 2006? 





| Early Bird Registration 
| Register before March 30th to save up to $100! 


http:/wwew.embedded.com/esc/sv/registration 





VWicenery Convention Center, san Jose, CA www.embedded.com/esc/sv 
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30 ACCES 1/0 Products PC/104 Embedded Systems 0 p en syste ms 


37 ACCES I/0 Products PC/104 and PC/104-Pius i i T™ 
26 Advantech SOM Modules Pu b | ish In ! 
42 American Arium JTAG Emulators 
54 Ampro Computers EPIC and Mini-ITX 
14 Annapolis Micro Systems FPGA Systems 
12 Arcom Control Systems Vulcan and Viper Series 
27 Artesyn Technologies Communication Products 
60 Axiomtek Embedded Solutions 
49 Dataforth Corporation SensorLex 8B 
2 Diamond Systems Integration, Ruggedization, 
Customization 
22 DIGITAL-LOGIC AG smartModule SM855 
23 DIGITAL-LOGIC AG MSM800SEV 
19 Diversified Technology Computing Solutions 
43 EDT PCI Boards 
9 Embedded Planet Design. Develop. Deploy. 
61 Embedded Systems Conference Embedded Systems Conference 2006 
24 General Micro Systems V394 Maverick 
59 Grid Connect Ethernet Software 
11 Hellosoft HellolP-PhoneT 
7 Hunt Engineering USB Connected Programmable 
FPGA Systems 
64 iBase Technology OEM/ODM Services 
3301 ICP America GoPC-Mobile 
16 Intel Intel in Embedded 
32 Kontron Thinkl0-P 
53 MEN Micro MPC5200 
20 Mercury Computer Systems PowerBlock 200 System 
5 Micro/sys 24-bit A/D 
21 Moxa Technologies Solutions for POS/ATM 
52 North Atlantic Industries Multifunction 1/0 
40 Sundance SMT498 PrPMC 
29 Technobox Adapters and Tools for PMCs 
3102 Technobox Async 1/0 
3302 Technobox PMCs and PIMs 
57 Technologic Embedded Systems 
3101 TEWS Technologies Embedded 1/0 Solutions 
44 Toronto MicroElectronics Micro-P3 
45 Toronto MicroElectronics Embedded Computer Solutions 
56 Toronto MicroElectronics ECM401 
30 Trenton Technology PCI Express 
38 Tri-M Systems MOPSIcd7 
39 Tri-M Systems TMZ104 
63 Ultimate Solutions PowerPC Embedded Modules and 
Development Boards 
58 VersaLogic EBX, PC/104, EPIC, STD 32 
55 VMETRO PCI Express 
3 WinSystems Embedded PCs 
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PowerPC Modules & 


Development Boards 
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USI offers a wide range of low-cost 
PowerQuiccry development platforms 

and modules, available with Linux and 
eCos operating systems from Analogue & 
Micro. Products include platforms for 
PowerQuiccl, PowerQuicell and 
PowerQuicclll, with most current and 
emerging processors covered. As well as 
providing powerful development platforms, 
the small footprint and competetive cost 
makes the modules ideal for embedding in 
OEM products, significantly reducing 
design risk, time, and cost. 








Adder 850 - MPC8&50 
Adder 852T - MPC&S2T 


Adder 875 - MPC875/MPC870 
Adder 885 - MPC885/MPC880 

Rattler 8250VR - MPC8250/8270VR 

Rattler 8250VR-PCI - MPC8250/8270VR — Ana logue 
Rattler 8280-PCI - MPC8280 ae 
Rattler $248 - MPC8248/8247/827 1/8272 és MICRO 
Rattler 8248-PCI - MPC8248/8247/827 1/8272 
Rattler 8343 - MPC8343 

Rattler 8347 - MPC8347 

Rattler 8349 - MPC8349 

Viper 866T- MPCR866T 

Python 8555 - MPC85S5/8541 

Boa5200 - MPC5200 





ar 10 Clever Lane 
Distributed exclusively by — Tewksbury, MA 018765 USA 
Toll Free: 866.455.3383 











SS Fax: 978.926.3091 
— , Email: info@ultsol.com 
Ultimate Solutions, Ine. Wel: warwantical coin 
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Design Manufacturing sSenVicee = 
) Days 


- Prototype in Just 3 


IBASE Provides You the Best OEM) ODM : Services 


ASE oters total industrial PC board design, 
ustom system engineering, and manufacturing 
services under stringent quality control and design 
validation tests, providing customers time-to-market 

solutions in various embedded applications. 


= Supports LGA7T75 Pentium® 4 processors 


= ATI AS400 chipset 





= Supports AGP&x, CRT/LVDS/TV 


IBASE Embedded Solutions 
MBS86 «Dua! Core Pontium® D Processor 
AIX ISA Motherboard 

= Supports Pentium® 4/D processors 
# Intek® 945G Express chipset 

= CRT support, Digital |s0 


e4PCi, 1 ISA, 4 SATAII, 4COM, 8 
USB 2.0, 2 PCLE (x1), 1 PCI-E (x16) @ 























[ET810 = =Compoctand Powerlu: 
COM Express Module 
® Supports Pentium® M processors 
® Intel S15GM chipset 
® DDR? SO-DIMMx1, Max. 1GB 
= CRT/LVDS support 
= CPL temperature detection 


iIBASE" 


An :SO 9001 Certified Company 








1050 Stewart Drive 


«1 PCI, 4 USB 2.0, 4 serial ports 





IBASE Technology (USA), Inc. 


sunnyvale, CA 94085, U.S.A. 





= PICMG 1.3 SHE ee 


Full-Size CPU Card 

® Supports Pentium® M processors 
= Intel® 915GM chipsat 

= CAT/LVDS support, Digital lO 
e2 COM, 6 USB 2.0 


® Optional backplane wi 4 PCI-E 
(x1), 1 PCI-E (x16),4 PCI 








_— LEWAS206 =SuperiorPeriormance tthemet 
Network Security Appliance 


» Supports Pentiumé M processors 

® Intel 7520 chipset and three Intel® 
82571EB (x4) PCI-E LAN chips 

= Supports 6 PCI-E GbE LAN, 


= 


eee 


expandable up to 10 ports Intel’ ; 
® Hardware enable/disable LAN bypass Communications 
on Bind & 1 Alliance 


S) www. ibase- -Uusa.com 


TEL: +1-408-992-0888 | Toll Free: 1-800-292-4500 


FAX: +1-408-992-0808 { E-MAIL: sales@ibase-usa.com 
RSC #64 @ 





